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ABSTRACT 
 
 
There are usually 10
5
 – 107 force calculations in trajectory calculation. It is very expensive 
to calculate them using electronic structure methods. However, a fitted potential energy surface 
(PES) can be obtained by fitting data points from electronic structure methods. It is much 
cheaper to calculate the force using the fitted PES. Interpolating moving least-squares method is 
a highly accurate fitting method (IMLS). There are a lot of studies on the fitting of potential 
energy surfaces (PESs) using IMLS. However, there are few IMLS fitted PESs for 4-atom 
system using data points from electronic structure methods. Therefore, the current study is to use 
IMLS to fit data points from highly accurate electronic structure method for 4-atom PESs.  
Two previous IMLS work, the fitting of analytical H2O2 PES and the dynamics-driven 
IMLS fitting on cis – trans HONO isomerization at HF/cc-pVDZ level are refitted using standard 
IMLS in the current study. A new PES of CO2 + O at the B3LYP/3-21G level has been fitted 
using IMLS with three different methods. Firstly, the dynamics-driven IMLS method is used to 
fit the PES of CO2 + O to collision energy as high as 149.9 kcal/mol. The IMLS-fitted PES is 
studied using trajectory calculation. There is good agreement on opacity functions from the 
trajectories computed from the IMLS-fitted PES and from the direct dynamics trajectories. Two 
other methods using IMLS are studied to fit specified range of the PES. The dynamics-driven 
IMLS method can be used to fit data points of 4-atom system from highly accurate electronic 
structure methods using IMLS. This provides a way to study the 4-atom reaction using highly 
accurate electronic structure methods with IMLS. 
 
